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Experimental Evidence:  CarcinQgenicity.  Thiourea has been shown
to cause thyroid tumors, hepatic adenomas, and epidermoid carcinomas of
Zymbal's gland when administered to rats as 0.2% of the drinking water
or diet for as long as 2 years (International Agency for Research on
Cancer, 1974).
Experimental Evidence; Mutagenicity.  Thiourea was negative in the
standard Ames Salmonella/microsome assay (Simmon, 1979), but positive
in the host-mediated assay (Simmon et_ ad., 1979).  It also induced
transformations in hamster embryo cells (Pienta, 1981).
Tannic Acid and Tannins
Tannins are contained in many plants.  These compounds are divided
into two groups—the nonhydrolyzable condensed tannins and the hydrolyz-
able tannins, which are subdivided into ellagitannins or gallotannins•
Commercially, the term tannic acid generally applies to hydrolyzable
gallotannins, including taratannic acid. Tannins are widely distributed
in plants, and are present naturally in small amounts in coffee and
tea.  Tannic acid has also been used by U.S. food processors as a
clarifying agent in the brewing and wine industries and as a flavoring
agent in such products as butter, caramel, fruit, brandy, maple, syrup,
and nuts (National Academy of Sciences, 1965).
Experimental Evidence;  CarcinQgenicity.  The investigations of
Korpassy showed that subcutaneous administration of tannic acid in
doses of 150 to 200 mg/kg bw^produced skin necrosis, ulcers, and
hepatic tumors in rats (Korpassy, 1959, 1961; Korpassy and Mosonyi,
1950, 1951). No adequate studies have been conducted to test the
carcinogenicity of orally administered tannins.
In mice, repeated subcutaneous injections of three condensed non-
hydrolyzable tannins produced liver tumors and sarcomas (Kirby, 1960).
Experimental Evidence; Mutagenicity. Tannic acid was found not to
be genotoxic or mutagenic to Saccharomyce s cerevisiae D4 and Ames S.
typhimurium strains with and without metabolic activation (Litton ~~
Bionetics, Inc., 1975). Tannins from various sources such as apple
juice, grape juice, wine, and betel nuts were found to be strongly
clastogenic for Chinese hamster ovary cells, but they lacked the
capacity to induce mutations in the Ames test (Stitch and Powrie, in
press).
Coumarin
Coumarin is present in a number of plants, including tonka beans,
cassia, and woodruff, and in their essential oils (International Agency
for Research on Cancer, 1976).

